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this type of progressive opening and yielding, standard hook configurations contain 
greater cross-sectional areas between the horizontal and vertical sections, denoted 
by the x-x and y-y axes in Fig. 28.3. As far as the upper sections of the hook are 
concerned, it is only necessary to assure that the stress in them nowhere exceeds 
that found at the horizontal section. Usually, some reduction in area is found above 
the horizontal section, permitting a gradual transition to the shank or eye portion 
of the hook. The design of the eye can be developed on the basis of ring theory, but 
it is often influenced by experience and convention. Several aspects of the design 
theory of eye-bar connections that bear on this problem are discussed in the next 
section. The design of the hook point is mainly conventional, provided that any 
other dangerous possibilities, such as load jumping off the hook, are minimized. 

The development of hooks and similar lifting components is generally governed 
by elastic theory. This is a sound and straightforward approach for all the cases 
involving working loads only. However, when the same analysis is used for estimat¬ 
ing the maximum stresses under the proof load conditions, equivalent normally to 
about twice the working load, local plastic stresses can develop. The redistribution 
of such stresses due to the plastic action will depend on the stress-strain charac¬ 
teristics of the materials. Furthermore, the ratio of the calculated apparent stress 
to the actual yield stress, based on the Me/1 rule, depends on the type of the sec¬ 
tional geometry involved. For instance, for a rectangular section, this ratio should 
give 1.7 and 2.0, respectively. The latter number also indicates that despite the 
variability of sectional geometry, the maximum apparent fiber stress should never 
be greater than twice the yield stress. Furthermore, the values of the maximum 
stresses, estimated on the basis of the elastic theory, are such that the actual yield 
strength of the material is never exceeded. Also, when failure occurs, it can always 
be postulated that the material’s breakdown is due to tension. 

The effect of plastic deformation is such that the outside fibers overstressed 
in tension go into residual compression upon unloading. The reverse is also true 
about the fibers stressed originally in compression. Here the argument is sometimes 
advanced that the theory of elasticity must be erroneous. Although the calculated 
elastic stresses often exceed the tensile strength of the material by a substantial 
margin, the component not only fails to fracture at the first load application but 
also shows very little permanent deformation. Consequently, one might assume 
that elastic theory has no real bearing on the problem and the component should 
withstand unlimited repetitions of the load. Such a statement, of course, is dan¬ 
gerous because it ignores the fundamental principles of material behavior in fatigue 
discussed in Chap. 13. 

As the arguments for and against the use of the classical theory of elasticity 
in lifting gear design progressed, some tests on hooks have at times been made. 
Unfortunately, the preponderance of the test data is not readily available because 
of the proprietary nature of the information obtained by the competitive branches 
of industry. Some manufacturers rely simply on the industrial standards without 
questioning the basic theory or conducting research. Others develop their own 
improved configurations, review existing design techniques, and conduct verification 
tests without, however, divulging any such data. Recent surveys and repeated 
contacts with the industry have confirmed the existence of such restrictive practices. 

Observations on the results of hook testing given in this chapter are based on a 
selected reference [159] and private communications concerned with the hooks de- 



